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£ ^s^. uaii 3 ami- 13^3 sy/s^ ssmi-inom^Ei ^igoii, oiaji moihH^ 01^ 

0|X|^ &S#0| g^£jO) oi- Bjg o| g 2^ *1X|£A1. £P| 13 ±^8 3BH§13| &t>\X\ & 

5f01 HHx|E|01 £1\ 0.5 LJjX| 1000nm°| J\?- m0|H|g 0|f-0]A| ,1 , 

£10] &q. S5H^o| a a|o yix^ ?^oi **j6Hxi;a, ajAxi ^fge egoi 21-^ 



£11 01s. 2xf 2x1. 3*11 SsH^J. iitoibH^. ft^i ohxii. nfoim. 

£ 1" ^!A|0|| 1. 2<?J 5|M 0| s 2 ^ *]X|°| Lfj^ UEftH E+S £g£0|Q. 
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tfg£. 31*11 ?ioHgg 0|§*! 51 S 01? 2x|- 3XI0II ^pj >J0|Q 

geH¥Ei. BIS 01 a 2X\ 2X1011 25 01 M 2| 2SH^9?Aib. 0 J H J5j °_? HI 40H (#**) 2| 2oH°»0| A|g£| 
Oi SXIPL Py. 0 |2t 2|d| ^xIPI *Wt°-£ bHNOI. 3^X|? §e|D| ^loHS'P 0|g^ 

B|g 0| = 2x| ?jXP| £|£P. 

= , oi2i m\ l£|t>l 2sh§!1 o| £ |g 0 |g 2x[ 2x1011 2J0l*lb. pbieh ?jSH§J goii °-»m\°\ s«h 

PJJOI ft XI E| ^°-»0| 313. ¥^££ 33. Bis 4t£(9=£|0|£)oj ^AHojj ojgf TEj^oj 

c £ 2X|2| =?£^ ^BaiOj 3 £U0l|AtE §0|oK»l 51 §2| oigoi °J5iCK 

OPiAj, 0|B|^ #£|01 3oH&e SoH^aie* bOoM. Bm 0| E220I ffHgOII. 0! §Bini 2 

en^9| ^ii omi si^ 501 tgsHxiJi yaq. aem. 0121 ^01 geioi ssHg^ gpll &i§ .1 
^t;i ^oixj. 2x1 21 xii^Aioii 01 ie|in dipnoi maiEjoi. Ibi^^UI Q|o|M^o| qsjepi 
gQ-j ^XlPh 212* a. 

□ eHA|. §e.H0|| 2iOjAib. =?HS6(1994)-l40G52aSS §011 ;HA|3 d|2} £0|. 4'^ Soil 

gi^nm H2| ^J| AHHi S^lolOI £joH§J£ Sf3. ^£1 ^A|3»|b 30| XII 21 a. 

W¥DIU 0|2|0||£ ^B|?|L| i*^E]£! B|§ §3 ^?| tf3JS0| XI|°*E|0| °iq. 

D^U. g^0|U §2| Maiil 51 Sit ^ g0|| *P|A|5M£. 3§HS0I| 2i0iA]2j B|S 0|£2| £2 

g0| 3J| Ximtlb SXIPI 21Q. 5£ 0| ijoH^J 1 ?H|e! g|§ oj = 2x\ 2X|0|| 21C>1 Ai & 

^6|Oj ^S|g. £?|2| ^J| ygSIOI. B|S 0|£ 2x| *|X|0|| 210|Ai2| g^2 A|0|f 

^3o[ aai xio|£|oi meib § S«P> 2!2iq. 

ee, yxi^o| 0 o^ E1 jtsHQiig Aigmxi 3*11 2sh§j 2x1 e at 01 xii°meioi °iq. 3bju. 

01 d¥ ?^E|CH 2i^ 13^. □I0|L1^^ °| 23HH0I 5¥ 3*I|0|5S. $m°Am 2X|2f OJ 13 

5101 Mej^ { 2oH^i2| ?iig Q|0|L|^=-asH^ei ?iisoiia|2| s^i xisroi aq. hb*^. 

fl!0Oi|Ai2| sme^^ 33, " -\ I 3§i^ ene^2j sxpi ^*»E|?| oi^qn 5|^ £ 

API 2I21P- 



01 <^ UXl dfh mil 

^ ^S^, BIS 0| S 2x1 2|X|0i| 210|A|2| ^|^|2} °X1I1 SHSoFb jlfXJIS of^ ^10|D1. H^| 

SoHSe A^g^ ?jooi| 2iO|A1£. X|?i0| *p| OH S0|| 2X| ^3. 5E #^3 A^ll 

£^3K)i, s^i^i^s pigtpii A|g^ 4= 91^ ?Ih oig 2xh sxii xii >ie «^ ^Cf. 



^ ^9X| ^s, £|g o| g 2^ 3X| g£^A| 0|B|^|X| XH^0|| LH ^||6M| £3h 3x1| S6H1~ 

gB|^^2J fl|0, c £^r 3^| 35H1-D|0|L1^^2| H Of | 0 1 Af | tI|0|B|g^ g3S°£*l, ^I0O|| 
29| atfl ^1 4 213, OHM AfgpJ- B|g 0| g 2x| 3 X| ^ , ge«oj 3 All *j5H!g SX|2| d| 

za^ioi , 1^ g|+0| ^3. A|0|M ^Xi8^| ?/^ r r|21[4 

^ ^S^l ejs 0|g 2x| gX|^. 1B|^^. D|0|L1^^ §J J a|| 3oH^l ?H|6|^ fi|g 0| ^ 2X| 3X|0|| 
210|A|. 3a|| 3o[|?J «r'^ ^4 ^l|0. 3^1 5!BH^-D|0|L1A^o| ^ !0ojL fljoifcflSOl S^£iOi 

2i^ i!^ «H\_ 

¥ ^S^l B|g 0|^ 2x| 2X|^, 3*11 2sH^ -^e^^. SE-^- 3a1| ^SHfj-D^m^ei ^|0O||. O|0|bH 
11 5110011 of S ^ xj^j x m n ^l ^ 2i^ 5! 21011, 3^ 2}-!^ 4 S^^o^ 

SID a|a||2| LU¥ XI & 2| #±L|. X|A|P| E|gl S^(««[)5|0| 0}0|fcH^O| ^1 

if aS*[CU "it ^1 4 2iU- GIAil ?|^ u|0|bHb S°-i|^(^^)0| ^22^, g£H2J 

£11 0|£ 2x| 2X| §0|| Ai A|^£|3 2i^ ^14^11 ^^1 5]oH°-i|i ^'A|5|^ £01 H^&Q. &\d\M. ¥ 
^S^l BIS 0| £ 2x| ?JX|^, #^0| ^3. A|0|# ^£ ^^£13. 3 ^° S^^OPI HH 

S0||, gSH^i 2X|2| ^0| QH -~o| SB pf gl^ ^2^0| ^E 2X|£ EQ. 

a ^go^ gjg q,s 2x| 3XI0II oioiAi. tt|O|bi#0||b 8^1 ^Pf ^£|0| 2i^ 3!0| bUh^Ch 
mV\ ^2 S^0||^, 3a]| 2SH1 332) ^°i|^£ a^EJHS. 3*11 3SHI!-3^2| 2^1 5jaf^| a 
U »£7J ^X|3. 0| £# A|g^ g ^S2| BIS 0| g 2xf 2X|b ^12 X|^# 5,^| ^X||W 4 2iQ- EE, 

oi^iai Ai^ms m\z± m\ $m°4M M^m 4 213, 3xii 2^^2.1 2^011 b 

7| 2^H^! i SSi 4£ 2J r| . 

£ ^@2| BIS 0|S 2x| 2X|0|| 2i0iA|, IcU^^ ^|a 3 Aj| 2^13! S§|X| HfO|b|ll m\0\ 

HH^mOj 2i 501 Hl^^lo^q. D|0|Li 5|g 2 x|| 2SU^3t SB|X| &3, H|0|Bi§l ^o|0| H||x| 
£101 2!L 501 b|^8|C|. 

S Big 0(2 2xf 2X|0|| A|go^ mO|t*|£A|^, 0.5-1000nm2| H^0|bH M Af§U 4 21 

p. e. wmw ueshjosai. 3*11 ^shsoiu ^11101121 3^21 g^ioii 21^ ^ 

2] BIS ES32J gJ|0|| cq^ 3§^5|1 ^1 4 21 P. 

£ glg2| BIS 0|£ 2xh 2XI0II 2iO|A|^. 3x11 2oH^2| ^l^xj 7|^0| SoHX|3. ^xl 

H0O| E|0|tfjt3| Q 6|^ 50| b|^^|S|q. Om ^0| m^^MI, 3*1! 2SH1 Hffl2J y|HS^0| gq£| 
3, MBI^^ SE^ 0|0|Li^^Jl|2| ?||S0|| § 3 f | ^ H|-0|B|#^2| ^ 3]QQ. 

? ^S2| BIS 0| s 2^ 2X|0|| 2lO|A|. 3^1 2SH^0|[^ B| S 0|8 2£^M ?|X|h IS ££b ftBIl 

l^offe 501 Hf^^loKK ^ WS2J BJS 0| £ 2XI0II Afgofb 3X11 2 oHUE ^01 BJS 01^2] 

Olg^ePf S^l GCH^CHI 3£^2J 2XI# 4 213. 5F 9?l x1|^&2| 2^ ^^1 4 21 

^1 CHSOII 3§1T2| 2X| i £1 4 2iq. 32HA|. £ «Jg2| B|S 0|g 2x| 2X|2| 2SHi^ ¥^lb 
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300pm0|6|7[ Hh-l^fifH 

S flg 0|? 2Xf gA|9|. SW2!A|0|| 2i&iA1?.j £|g 0|e-°.| 0|-^?, 2<>H§|5| £| § 0|? 

g5t ^ B|g 0|-2 4=1(^)011 2|ES?y. tycHM. 0( J Ail 25H£J21 0|g SE£b. txlO^S cm'oi 
^ 01 UHH&IStia. Ix10~' S • cnT oi&°J 30| fit} HUTSISK-h 

e ^go] e| § oi? sxisi _i>*il ssHHOiik ei§ oi? 2 £3 8ai am^a £!= ?! § oi? gtg 

£ ^S5j £11 0| ? 2^ 2X|5J 3^1 2oHH0llb, 2Pr?-l^ Li 2 0-AI ;0 r T i 0 r S i (VP.CMI °l £30|D1 . 0) 
8 £11 ^^BIoKW SSs r A|?t. 1 IHei ^gg&OI Li, V A! ii. G i y P, y 0:. (D< X < I . 0<y<1)o] 3g 
Sfb 8£| A||e[°«^l 4= 2|C.|. Seller- 0<x<0.4. 0<y<0.G0|C|. 

s ^goj eji oi? 2Xf 3X|oii $iaiAj. Soiss/i eiS oi? 2£3 pel AHeia|±2i H£X|2|5i 

^if 2SHili A r gi* 4 ^ 2 MP ^£jmb ibX^b. 2X|£A{ AJgfai IH^I Aj|*| i*5J 3 

X| giJg 3711 U t 9412, ?rX|H 01£17fX| £§0| §o^ Eji o £ j Ai|B |oi 

A| »tfs5 = ttHOU A|Ego^ afb 310| BUTSimCh ^Pf 3 oH §1 ~ ^Bfb ibXf XU££A1b. 0f| 1 

§3, M eion^ay ^AfoiE, Mai oil Hey. #ej££i3!. MaisaiE!. Mai Eii§ei ^s^oiiim, sei 

t££^B| §¥£^0i||^, SaBiyaiEtl M¥£^0|H ^5| M± 4*1 . M?IOf0|H^, M^0||^Ei|^^ 

Mai 0 r 3i!eil0|e §5] :agxi XHgq, o|« -?£ B?I^AJ 7fX|b 3_^M H&m 4 SE 

BUS gt ^PHM. £IS 0|? 2E^| ¥7fA|?j 3-X1 XH^g A r go^. ^ 23H15| 0| ? 2 £3 
£ ^0*X| °£, UlS^loKI- 

£ ^n,oj B j§ o| v 2X\ 2X1011 2iCHAi , 2oH10| fiE| AHElS|±e*3l iJ? e ^ ^ 2SH§]5| 3<? 
°)0| OM-lia. 8£| Al|Br°l±5|- 3^5| ^U" 25Hi!^ 0| ^01 X| ^ S^2|- 2*s. Qj l_ § £ 8?J^0| 2ib 
12*11 g?0i|£, H^| 35H12I ?||3011 Ef0|BllM &g*\0\ 2^ $ ?l~ 3C|. 

^ ^§9J B|g 0|? 2x\ 2X|51 3^1 35tiS# ^P^o^b ^tf 36HS?. ^£1 AU^°i^ ^^jij H^XH 
^^10|O1, 0|? 3E£?1 1xl0 5 S cm" 1 0|^0| fj^H^i A^^ 4 SIQ. 

s t sj^H^oii tt^A|?l^ ^? oi? ^|A|b £|§ oi? 7 Scq Aiiei^^ ^xj|(^ 

Gi)£Af?, ^7|5| d| § 0|? 3£3°l HBI Ai|e,^' a * ^ iH 8h >1 « A[glh ^ 

b ^§5J l j 1 M 0|? 2xf 2X10(1 2!01Aib. 1£1A^ Q£!^|^A12| g/f Q|h ^ ^0|| ge^^ ^l^^Aj 

5| a of ^ 6.^11 ^^5fb xh^i g^gi dl^, tei^^o^ ^ 4 se. g ^§5] o|? 
2^ 2xi2j iy^o^ i*i§j, sgxii ^ l^t^ili ^^l °m §oii ^trm^. oi ?h 

^^01| 2J6H tei^-^ SSxll #011 ? ^iA|^ Al^go^ 5^ Xil^l" ^£ ?iQ . ^ £| 

1 0|? 2Xi 2 X| 2] g^A^oil A|g6[b IdB^ XH££A1?, £Jg5| g^, ^#0| xj 0 | 

mtlMM A^^ 4 ?i3, 0111 ^9. 3I§. i, L|U, b[L|§, eaiM9!, E|B § 

51 ^^H^¥&1 2^l£lb ^0|£ ?1^^ S^6^b t^ll A^^ 4 oiq. £> ?J§^ ^f^u 

2iX| e^b ah^I □fojLi^^ Afgmb S¥b. ail ^Pr £0| ^^11 A^gmb i!0| h\ 

%x\o\c\_ £2X1!^ A|b omi^Ri ^^0|U 3HI^I M^l. 5^ M^J 97| 3^ XHSM Afg^ ^ 01 
q. ^^xif^Aib, #a|y|yai9! l^ssioi^ §°i g^xii txni a 9| ^x|, ;f 

xi b MeirH ^5] BJi-ll Afggi 4 2iq. 

se, ^ ^g5i en 01? 2x1 e x| 011 2i0iAib, aioii 1^^ g^ixn ^ai^i §«i §oii d^o|li>i^ mMMM 
^pofb XHS# Dh0|L1^^o^ |> -t 2Jq- £E. □fom.^- 1 °! i^xin 87| ohxh 

goii £b ni £i ^--ixii2f ^71 m\m ^ afoiLi^^ mm^M ?^q. oi 7h 

A^Oil ojoH 0f0|M^^ 92X11 ^011 £5*1 ? 2^A|?1 A|Fgo^ ^ >lf . Df0|L1^^o^ ^ -£ 01 

q. ^ ^S^l ail oi? 2x\ 2 xi 5i DfoiLiA^oii AtgSRr qoiq^^ xn^^Aib. ajgoi 
U aii-^^ni^ ^ i aii5i ss, ^toi 7^-^ ^o|Lf q^om mug 

§51 *hoi ^mi, ^2om i^e, i^mioi^ iqxi ^p §5j e^7ii5j xhsm a^^ 4 01 
q. S^xii^Aib. #aid|yai9i #¥^aioiE ^^711 txiu □ 21 g7>±2 4X| T 2^ 7f 
xi b Maim i5i 87iM# A^ggi 4 &q. 

5E. Mai^^-3^| 2oHS. ^!/EEb n^|U|^^-^l 26HS5] 711^011 £|b ^OltHtE. ^^^1 2^ 
3\ nn\ 2sttS a^^e ^o|7| ?|5h ^#^o^m =pB|o|q. 2xj|^iai5i a^oiiAib. ffs 3 
^ oi #^oi ^loHxixi ?i on ?, jiaJI Tiis? 3 xi^s°^ ^q. ^eHAi . 7«goii s^m kdil 

of 01 DlXil 7^ Hf0|bH## ^5J^o^, oi§5] Xiti^ ^IXJIW 4= ?1Q ■ 0| 7^ ^0|bH#?. 
PC(Propylene carbonate) §2| oh^||0)| 7^ UrOltHl g^A|^ 2^ ^011 £5o[2. 3^A|^°^ 

?jg 4 oiifto^b 51011 5JoH£ ^ oiC|. EE^ , ^X|# 0|£b A|^§ 

2^ o[0j 2^011 StiAllJ 4£ oiq. 01 A|e LROll ^Pj tt r 0|B|^ ^XH5^ 2^ 

01 q 25H§^51 3**301 gfsSHXIHS. ^q Ufg^sm. HF01bH#? ^0| 26f 011 Xj^OI *J7| 
EH b Oil, ff r 0|Bl#51 ^D||b ?Q^m0\o\J\ U^Z|ffQ. 10 M niO|Sf7[ HP d^^ofq. E. 0| 7fg Cf 

ON 1011 =UH5J ail 01? 2x\ 2X|£ MgS\H $ib 5! ^? 871 2§H^!M ^HAIIJo^, ^goj 2 
^ xi^M E ^ xil 11 ^ ?jq. 

1AICHI 2^4 2I££ |,^5E|3. 2X|5J S^20|| 9J01Ai5| 2^51 Xll^j ££fq ?£0I| 5]5} ojny^ ^^o{| 
5|*> ^aiq 3^51 °4X||^ ^ °J7| clh boll , _D ^ b ■ §,^S51 ^|1 0|? 2^ 2XH 4 °i 

q. 

Oj^lAH , 7f^ K^OlHib. 0 r 3^0iq 21101X1 0^3101^^. 7|^ gghU §5? XJI^^J ^13 0.5-1000nni5l 
7^1 Af«^i 4 9i3. c ±m H^^ofTilb ^3 1.0-200nm0|q. ^HA|7|b 87| 2oH°l|M ? 
^o^b §S£Aib. ONI 10 LiPF 6 . LiBF 4 . LiCI0 4 . LI I. Li AsF 6 . LiCFaSOa. Li (CF 3 S0 2 ) 2 N. LiC^SOa 15J 
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li Si $mM^M Af§*> t °'q §[}fj£A|b. (:C(I : thy I ene carbonate), PC(Propyl ene carbonate). 
BC(butylen carbonate), GBl ( y Butyro I ac tone) §2| U H| 3 (if7#i£ ) gOHOil. 0ME( 1 ,2\)\ methoxyetane) , 
MF (Methyl formate), MA(Methyl acetate). MP(Methyi propionate). f)MC( Dimethyl carbonate), EMC(£thyl 
methyl carbonate). DEC(0i ethyl carbonate) §2J A| H| £ gQHl £f!f5|0| Afglt ^ °JQ. 

oi m. ^ usoii q§ oi =■ ?k\ ^ujoii msH. -?xii*!°i ^jaioiip id ggs^ §aioii, hi m\m § 
of o| ±ja|oiioii jAti 2oHi^ nfom^ °| gei-is^ yoii n. r oiuji Afg^ ajg oi8 ?^ 51 

AMf ^4?J Si ^gc>| ^q. )P| i\ . M yjgg 0JPH9I i*8 ^JA|0||Di| IfF-^-H ^0j| ?ISE|b *0| 0|L| 

j, □ axil £35Ui sfc a?!0H 2ioiAi 5j^5| #36foi ±jah* t ?ib ^oiq. 

f^A|0{| l] 

M§ 0|8 2 £3 f^j Allele ^oj 

Li J i> ,Si v P 3 . y O l2 (0<X<0.4. 0<y<0.6)2j ^§0| ^#of£^ P 2 0 5 , Al 2 0 3 ,L i 2 C0 3 .Si 0 2 ,T i0 4 >2J 2| 

Stb B|g 0(8 o ?J Al|Br9JA(^^| gsH^)l £3#8 X>j 2|g30|| 2J6H 

l,i i -, + ,AI,Ti ? -.Si > P 3 _ y 0 1? 7f ?aa4T£] 33 0| »°]E|2tQ. 0| gO|£! ftfi| A||£|ej±2| g]u|g^ agg| I2f. 

25°C2| *J80|j 2iCHAio| o|8 £j££b. I-4X10 3 S cm'oi^Lf. 

(IrH^^2| AIR) 

*H£(M3^ aipei^ ay*E# em LiCofcO? 2jg s M i)«h £*uii°i o\M\mi 

S^Ur. g*f*||°l ie|b|y£|£Ll i^2^0|^i 82:1 0:82j *J|JU|£ OfAll^t AfgofOj £t/*Hq. 0 | £ 

D|0|Li^^ AHg(a^0|L1^^ fll)^ Alfltoj ^2 ggKS3 2J3 IO M m)2|, l*fX1|0| M£]H|ye|cy m 
¥25J0|E2H 92:82| §I^H|£ 0MI£ gofjt A r g<5iO| gH^q. 0| gilll ?H^^0|| O^IMi 
^ 3£!«|£i ^| 10 M m2J ^A|e ^o|| m 50pm^ E5?| ¥. Zj^A|?j Afego, Q |0|L1^ 

EC(Ethylene carbonate)2f DMC(Di methyl carbonate)! 50:50^1 UgHf^ g\}\\o\\ LiBF 4 g 1mol/L2| 

(m0|Hj#o, 

^ 150 nm. ^0| 10 M m o| ttf0|U|!. PC(Propylene carbonate) §0|| ^U.\ ^MA\^l.\ 0| 

fflOlHi goj| 1 ^^|0||Ai All^jph a^j^^ °J D|0|L1^ ^ ^M1S0|| £5b| J. £lg 2 

^Am ^^(i o| 10Mm o| ^o|yi#i g^^q. 

(SXI2I 511) 

£11 01^ 2££ A1|B^^# LHOf, ^ #150021 c^g oj X ^ gM5f]l, Hi^xl 

52q. airix-l *|B|s» g 0)> s L i|x^ ll^ Df0 | Li A^o|| ^0|tH#3f Q6r£^, li|0|Bi§g g 

i£l^ ^ afoiLi^^oii 4^1 £11 oi8 ^e] ^IlM^^I ^i^yn, ^ej| ^6-fot 

S^ai^ck o|>!# m\Q\\M ZKm Pr^l gsH°i|0|| 10^ ?> nximoj nioiuitoii £SH^e %%a\3\ 

al, £ 1011 Uqyj ^^o| gjg 0 |8 2x| ii22Q. £ 10|| oiOlAI , 1^ fE1>i^ 33a1| 2^ i 

£1^^, 38 HfOIBig, 4b -Ml 25H^, 5b Dr0|M>i^. 68 a|0|L|^^ S^^|0|q. ^ 0|0| 

q^9j (6)011 £|HdM &0^ 30 " C0|| oio|^ gg^^ A^0| ^ A|g# gjSlQ. 1^3 

A|g8. S3 lAK^it) fl^i 4.2V, ^2 gA| 3.0V, *jf| "Mr 1 mA/cai^Aj g^2j 

AlOli ^§f9q. 

[HI HOII 1] 

HfOIUi^l S^SW e^8 SI M\m\^l. ^A|0j| 13[ D r a^fX|£ d|g 018 2X\ flAlf £^SK)|. ^A|0|| 
14 ^8 e^fJ A|0|1 A|^M %mQ. 

MW\ 131 Biaoii 12| i, so. 300 A r oi^«H2| ^fig^g s 10|| qqyiQ . 



(S 1] 





(mAh/cm 2 ) 


UfOlfSH 


50A|0|1SH 


300A|0| #5H 


4JA|0|| 1 


2.9 


2.7 


2.2 


UIJ30II 1 


2.4 


1.9 


0.8 



S 1£¥E1 S u -^^ m\ ^0|, g ^A|0|| 12| S|l 018 2*t SAIb. KfOIBIll 9^X| X| g^b U|j2Q|| 12| 
Big 018 2* r 2XI0II U|oN. g^0| a & ^ oiq. EE^ . #^011 q^ A r 0lt |i|£ 5j 



8-4 



8-4 



^2003 -0093976 

.i). ?-tPJ ^fei >l*l ;J °|S*q 
f^A|0|| 2] 

(P|g ()| v 2£g Frc'l Allr^^Ai 3^ £131 3 2| AIR) 

^H?J Rr^l AiiejSiA I. i(CF,S0,)-Ni %7\*} ^^011^^1 ^AK)|!E1 ££f5U. ^961 H. £i g >j 

5? «SK)|. 30mhi21 S8H §1(3*11 @sHIJ)l 2&q. 0| ^ CH^i SSHfJ^ 
2J £J4. 25*C2| ^^Oil 2J01A12I 01 g 1 .6 x 1 0"'s cm 0| %L\ . 

*ja|oii 14 u\&y\x\£. M?l^ U J d^oim^^i fll^sf^. gj #J| *|3H°«i ^Ai|*uq. 

£A|0|| li» D^^IAie. i-LM * ! 31 D|0|L|±32| §155 Oil ^ TO^gl 8a«taQ. 

(£U|2| 

^tJ- 35H^1 SeHJI 0|, ti|^mO|bH#/!2& £J5H^/u|0[b*|i/af0|Li^^0| <FJ£^. #7| tt|0| 

H1#l i?^^ □fom^^oii *m £|5Hgl fl|9iyoi. qg 1BJ ejDimoiqoii e|SH a 

sfoHi, *JA|0|| 13} Df*U}X|^ ^5H^|01I lo^zj- g*j5|0i oi|0| bH Soil fisH^i £J§JA| 

?1, £ i oil qqyj =p£2| xfl^rsaq. □[om^^ei £j*ui|oii 30°c 

Oil <&0\M SflH^ §^^1 AfOll A|g ° 9aq. 0| A|gO||A|^, #5] gX| *] °f 4.2V, l*l JjgJ- 

3.0V. £tff ^£ ImA/cm'g o[ a. *1X|2| «J2 gift sgjjq. 

[bUOII 2] 

U[0|t}]^ §23fX| gf£ SI XII S| 8^. £A|0|| 22} B|§ 0| £ 2x| 2X|1 £gjStO{ £JA|0|| 

2?l 525^ #«'3 AfOll A|S1 IS^iq. 

±JA|0|| 29\ 22| £|g 0|£ 2x* 2 X|0|| CPH. 1. 50. 300A|0| ttt{|2| giJt H 20 j| LfE^q. 

EE. ^2| £|g o| g 2xf *IX|2| 333 A}0|!01| ii\E §fJ°1 ami £ 20|| qqyiq 
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^1§i (mAh/W) 


1A}0| 1SH 


50A}0|#«H 


300A}0|liBtH 


*W|0|| 2 


3.2 


3.1 


2.7 


uiaoii 2 


2.8 


2.4 


1 .8 



S 2 £ S«h^ y}2h ^0|. ^ ^AIOII 25] 0|g 2^ ?A|^. II^IBIgM §^o[3 

3f8 HIUOII 22| ell 01 s 2^ 3XI0II U|8H. g^0| 3C|. SEeF §^2 Oil Ctf^ AfO|^ ^.11. ^4= 

^ 3X1 ^NP ^XIT) 2i^q. 

[^!A|0|| 3] 

^'A|0|| 22} Of*PfX|£ £11 01^ ?a[ £1 X|I £ US! 01 ^6 ^ejO||A| i'^JI AfO| ^ A| § ^ 

MX %$LQ- a|« E£b. -20° c. o°c. 60° c. ao°C2j 2| z i r o\\M ^suq. 

[HI Ml 3] 

H| mOII 29\ U\&?\X\£ lUO|tH§l g^©[X| e|§ 0| S 2x| 5jX|t S^moi ^/AIOII 33f ^2 

^ A|0| - A|gg gc| ^5|A|?1 MM. 

&A|0|| 3 gy UiaOII 32| BJS 0| ^ 2xt 2XI0II TO, ^ SEOII 2i0jA|2] 1. 50 . 300 A^0|1«H2| ^2 g 

if! a 30|| qqyjq. 
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^5jgg (mAh/cm 2 ) 




A|g^£ 


1AfO|^XH 


50A}0|^«H 


300AfO|^»H 


^A|0|| 3 


-20'C 


2.7 


2.3 


1.7 


or 


3.0 


2.7 


2.0 


eor 


3.4 


3.2 


2.8 


80'C 


3.5 


3.2 


2.4 
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-20t 


2.3 


"T. 9 "'" 


1.2 


H| B Oil 3 


or 


2.5 


2.1 


1.5 






3.0 


2.5 


1 .5 




8or 


3.2 


2 3 


1.2 



fl 3P£«q gHHSh Uf9| £0|, a ±JA|0|| 32] E| § 0|g 2x[ £)X|^. 20 D 80°C^X|2J DK ^ ^ 

E 2£ g?|OI| ^OjAj. UfOltHfi §^5K"D SI x| gjs u|30|| 301| U|5H g§T0| -iq. ifcSh fgj*!0|| Uj 
-f? A[0|^ i«S *U. *U| S^i ^AU 2J2JQ- 

[£A|0|| 4] 

^Aioti 221- en oi 2 2x| 51 M § suskh ^ £2oiia-i t^?j ajoii A|gi gy^oj ^1 

Oj ^1 ^9M|?1 gaq. A|gs| f^xj 2# £JA|0J| 22| U| 28(0|. 3bH°) 3mA/cm\^ Hjffiq. 

IWU30II 4] 

B|aO|| 22[ q£UfX|£. tt|0|B1gi g^5[A| ?ig B|g 0|2 2*f ^1 X| g SUsfOj ±JA|0|| 42| £>i 

§^2 aioi^ Aitii t^32i aiomg ^mAm g«tq. 

^AjOII 4 §y U| 3011 42| £|f§ 0| g 2*f 3*1 Oil CASK*. 1. 50, 300Af0[ t*||°| §§§ g 40|f qq L ^ 

q. 
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&3f§lf (mAh/cm 2 ) 


mA/citT 


UK)|t»H 


50Af0J iSH 


300AfO|^KH 


^1 At Oil 4 


3 


3.2 


2.8 


2.2 


HU301I 4 


3 


2.8 


2.2 


1.1 



3 4£¥&1 S W Bf2h ^0|. £ ±JA|0|| 42] *U|^, mO|Hj*t §3sU 2JX| Qfs HIHOII 40|| B\m § 

groi „_H4. s^goi! rr}^ Afon mi. ^ 9iq\m^ 9^ em 3^1 ?uiti 

2i2Jq. 

^;|o| d^f ^oi. ^ °| e|g 012 2A(- J\\FM ?^f>\ *ui ^ 2jg § 

3f. 13 ■ §§f0| ^_l2. g^ti A|0|^ °jX|op1l tJ#E|&q. 

DfO|L1± = ^ -2M =?H|ofL e|§ 012 2x* 5A"| Oil ™0\M. 

S5HS-#y^^2j ^t|g. 2*1 35HS-mom^^9j 310011. ^0|Bi#0| g£E|0| °>b 

^S?*' mb ei^ 012 2A1 5JA|. 

S=PS 2 

2i01Ai, 

MB^^g 5|S o!a]| a^X| ?i ii nmitH## S6K>1 H(U|£|01 ^ ^jog 

ej§ 012 2xf 2A|. 

§=PH 3 

XI1 1*>0|| 2»OiAi. 

^1 0^0|L1^^g »g SoH§|2| SafAl ?>I) ^71 2h0|Bi## 16f01 UHx|£|01 ^b 51 M 

oFb Ell 012 2x1 2X|. 

4 

XlHSfOII 2»01 Aj. 

£J\ mo|b^#0||b °MV\ ^?{£|0i 21^ ^1 ^S^^ Bfb BIS 0|£ 2^ 2X|. 
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XII Iff Oil ?i 01 A| . 

£}| HfOIHfg^ 0.5-IOOOnniei D>0|H1_?_ 0| f =01 XI J.-- % § o ,7 5 ^ 0 | = 2^ *»X| 

3 ?S B 
AIII^OII 2J0UI. 

£PI I)^| S8Hg!2| H0£ ™±M J\g0\ mWt\£. £M ®\±x\ ^SS fiS0| U.|0|H|#4 jgs|i_ 

31 o|h e.|l 0|? 2*1 . 

g^ci 7 
Wlt&OII 2!0|A|. 

40| 2xli 3 oH § f - £|£ 0|g *JESe ?*X|fe §S 5E£ H^\W ^ftol^ >JM «=§ Ell- 0| = 

2X\ 2X|. 

§ t 2 ^ 8 

£J\ 3*11 fjeH^e t?.|g 0|£ xi^aj o eJ A||^°i^oi 31 ^9 °^ em 01 g 2x| 2X| . 
9 

XH7&0II 2i0iAi. 

£PI 3 All rill 01^ fiel Aiiei^^fii ngx^sj £1 ^J?? sfb fi| 

M 01 s 2^ 2X|. 
S?^ 10 
fl|7S0|| 2J0jA|. 

£PI 3*11 SSH^E ¥#PI 300pm 0|5|. 012 10" 5 S • cm" 1 0|£°l 5fb £11 0| 2 
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